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PREFACE 



Owing to the dearth of alternating-current textbooks 
replete with simple experiments the writer has prepared 
the following pages for the use of students whose electrical 
training includes only the essentials of the subject. The 
manual presupposes a working knowledge of direct currents 
and magnetism and may be used as the basis for a supple- 
mentary course in alternating currents. For more advanced 
study the writer recommends, and uses in his classes at the 
Shawinigar Technical Institute, textbooks requiring special 
investigation and larger laboratory equipment. 

Lloyd C. Eddy. 

September i8, 1915. 
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EXPERIMENTAL STUDY OF ALTERNATING 

CURRENTS 

EXPERIMENT 1: TO DISTINGXnSH AN ALTERNATING 
CURRENT FROM A DIRECT CURRENT 

(a) Connect a carbon-filament lamp to a direct-current 
circuit and notice whether or not the filament vibrates 
when a magnet is held near the glass bulb. 

{b) Connect the same lamp to an alternating-current 
circuit and repeat observations. 

(c) Reduce the frequency of the current to a very low 
value (by reducing the speed of the alternator) and try 
to coimt the number of vibrations of the filament per 
minute. Is this equal to the frequency? 

(d) Determine the highest frequency at which you can 
coimt the vibrations of the filament. 

(e) What caused the vibrations of the filament? 

(/■) At which frequency did the lamps appear to give 
the best light? 

(g) Try the same experiment, using a metallic filament 
lamp. 

EXPERIMENT 2 : EFFECTS OF CHOKE COILS 

Connect ten i6-candle-power lamps, 3 voltmeters, and 
several coils of wire wound about a closed iron core to a 
30-cycle alternating current as in Fig. i. 

(a) Measure the voltage drops, Vr and Vi, across the 
lamp bank and inductance coil and compare with the total 
voltage drop, Vt. 
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(b) What causes the sum of the readings of Vr and Vi 
to be greater than Vt? 

(c) Take similar readings at frequencies of 15, 20, 25, and 
30 cycles. 

tnducfance CoU 
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Lamp Bank 



Fig. I. 



(J) Show (preferably by means of a plotted curve) hOw 
the ratio — ^^ — varies with increase of frequency. 



(e) Repeat, using direct current. 



EXPERIMENT 3: INDUCTANCE AND RESISTANCE 

(a) Insert an ammeter in series with the lamps and coil 
of the preceding experiment and take readings of the volt- 
meters and ammeter at 30 cycles. 

(6) Measure the resistance, Rr^ of the 10 lamps in parallel 
and determine whether or not Vf—IRr (where / = current 
in amperes). 

(c) Measure the resistance of the inductance coil and 
determine whether or not Yi^IRf,, 

(d) Repeat at 15, 20 and 25 cycles, and determine the 

77? 

variation of -^7- with increase of frequency. 

(e) Draw full conclusions. 



EXPERIMENT 4: FREQUENCY EFFECTS 

(a) Connect the inductance coil to an alternating-current 
supply as in Fig. 2. 
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(b) Measure the volts and amperes at frequencies of 
15, 20, 25 and 30 cycles per second. 



Inductance Coit 
iflfififlttflfiflfiflft/ 




Fig. 2. 



(c) Determine the inductance of the coil at each frequency 
by substituting the observed values of JE, /, / and Ri in 
the formula: 

V£2_/22y 



Z= 



27r/7 



where TU is the resistance of the coil as found in Experi- 
ment 3; 
/ is the frequency of supply; 
E is the voltmeter reading; 
/ is the ammeter reading; 
7r=3.i4i6. 

This formula for L is derived from the familiar formula: 

E=IZ= /Vi22+(27r/L)2 (see theory of A. C.) 

(£) Does the inductance of a coil depend upon the fre- 
quency of the alternating current? 

(e) Does the reactance (27r/L) of a coil depend upon the 
frequency of the alternating current? 

EXPERIMENT 6: VECTOR DIAGRAM ANALYSIS 

(a) Make connections as in Experiment 3, but halve the 
number of lamps in the circuit. Determine the voltmeter 
and ammeter readings when the circuit is supplied with 
30-cycle current and measure the resistance of the five 
lamps in parallel. 
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(b) Construct a vector diagram of the relations as follows: 

From any point such as O draw a line OA equal in length 

(letting"! inch =5 volts) to the voltage drop, Vr, across 

the lamp bank. From -4 as a center, and with radius 



V*-IZ 




Fig. 3. 

equal to total volts, Vt, strike an arc, and from as a center 
and with radius equal to the voltage drop, Vi, across the 
coil, strike another arc, thus determining point B, This 
triangle shows the relative magnitude of the voltages and 
is a means of determining the phase relations of the current 
and voltage of the circuit (see theory). The voltage drop 
across the coil {Vi=OB) is caused by two distinct factors: 
the voltage drop due to the resistance, Riy of the coil, and 
the voltage drop due to the inductance, L, of the coil. 
The former is equal to IRi and the latter is equal to 
IX=IX2TfL (see theory). Use. therefore, the values of L 
and Ri found in the preceding experiment and from the 
values of /, E and /, and Rry above determined, calculate 
IXi and IRi. Now plot diagram (3) to scale. 

(c) Repeat at frequencies of 15, 20 and 25 cycles and com- 
pare diagrams. Angle BCO is a right angle. 



EXPERIMENT 6: TO DETERMINE FREQUENCY 

(a) Connect a 2-microfarad condenser across a 50-volt 
circuit supplied with direct current and measure the cur- 
rent flowing. 

(b) Connect the same condenser across a 50-VQlt alter- 
nating-current circuit and repeat. 
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(c) From your readings determine the frequency of the 

(C = capacity of condenser.) 

EXPERIMENT 7: POWER IN ALTERNATING-CURRENT 

CIRCUITS 

(a) Measure the power consumed by ten carbon-filament 
lamps; 




e 



Fig. 4. 

1. When supplied with direct current. 

2. When supplied with alternating current. 

(6) Compare results. Repeat, using metallic-filament 
lamps. 

EXPERIMENTS: EFFECT OF CONDENSERS UPON ALTER- 
NATING-CURRENT CIRCUITS 

(a) Connect a bell of high inductance, a variable resist- 
ance (150 to 400 ohms) and a condenser as in Fig. 4. 

{h) Close the 120- volt alternating-current circuit and 
adjust the resistance, bell, and vibrator, etc., until the bell 
rings clearly during the entire time that the switch is 
closed. 

(c) Insert condensers of varying size (connecting similar 
sizes in multiple if necessary) in the circuit and determine 
whether or not the operation of the bell is affected and 
whether or not it rings louder. Note current and voltage 
with each different arrangement. Does an increase in 
capacity increase or decrease the amount of current required 
to ring the bell? 
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(d) Repeat (6) and measure the current. Now insert 
condensers of varying size and adjust the resistance so as 
to maintain the current at a constant value. Which con- 
denser requires the least amoimt of resistance in the cir- 
cuit? 

(e) Should you not be able to form accurate judgments 
concerning the loudness with which the beU rings under 
the different conditions, insert a bell having higher induct- 
ance or use a choke coil (noting current and voltage changes 
only). 

EXPERIMENT 9: CAPACITY AND INDUCTANCE 

(a) Connect an i8-ohm bell, a variable resistance (150 
to 400 ohms) and a condenser to an alternating-current 
supply as follows: 




WWlWVNA 



Fig. 5. 

(b) Repeat the readings of Experiment 8. 

(c) Adjust the condensers, variable resistance, etc., 
until you know what conditions are best suited for the 
operation of the bell, taking into accoxmt economy of cur- 
rent and power supplied. 



EXPERIMENT 10: CAPACITY AND INDUCTANCE 

(a) Determine whether or not the most economical ar- 
rangement of the apparatus of Experiment 9 is also the 
most economical when the frequency is changed from 
30 cycles to 15 cycles. 

(b) Repeat Experiment 9, using a lower frequency. 

• (c) Repeat at both frequencies, using a choke coil in place 
of the bell. 
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(d) Do the results of the preceding experiments suggest 
to you any other ways in which condensers might be made 
of practical benefit? 

EXPERIMENT 11: CAPACITY AND INDUCTANCE 

(a) Connect a bell to a bell-ringing transformer or other 
alternating-current low- voltage supply and lower the voltage 
xmtil the bell just ceases to ring. Now connect condensers 
of variable capacity across the bell and note results. In 
case there are no marked results, use a bell of higher in- 
ductance. 

(b) Try connecting the condenser in series with the bell 
and note whether or not the results are the same. 

EXPERIMENT 12: VOLTAGE AND CURRENT RELATIONS 
IN BRANCHED CIRCUITS CONTAINING REACTANCE 

(a) Connect a choke coil, voltmeter, ammeter, con- 
densers, and variable resistance (lamp bank is preferable) 
as follows: 




(b) Read volts and amperes in each branch at different 
values of resistance. Is the total current, ^3, equal to the 
sum of the currents in the two branches? 

(c) Plot a vector diagram of currents similar to that of 
Experiment 5 and determine the phase relation of the 
currents. 
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EXPERIMENT 13: POWER AND HEAT DEVELOPED IN 
. CIRCUITS CONTAINING REACTANCE 

(a) Adjust the number of parallel lamps in a lamp bank 
so that the total resistance in circuit will equal that of the 
inductance or choke coil used in preceding experiments 
(measuring the resistance either by voltmeter-ammeter 
method or by Wheatstone bridge as in direct-current 
work). 

(6) Determine the power loss in each by means of a watt- 
meter, connecting to 30-cycle alternating current as follows: 
(Do not try to measure the power lost in the choke coil by 
connecting to direct current, for the wattmeter would 
" burn out '^ owing to the low resistance of the choke coil.) 




Fig. 7. 

(c) Judging from your results, which do you think would 
be the most economical voltage regulator for an alternating- 
current arc lamp? 

(d) Vary the frequency of supply current and repeat 
readings. 

(e) Measure the heat developed in each device by meas- 
uring the current input {heat = PR). 

(/") Which would be the safest device to use as regards 
overheating? 

(g) Determine whether or not the frequency affects the 
amount of heat developed. Procure a thermometer and note 
the temperature rise of each during a given period of time 
when supplied with alternating currents of different fre- 
quencies. 

(h) Why did not the choke coil consume as much power 
as the lamps of equivalent resistance? 
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(i) Multiply the current consumed by each by the volt- 
age of supply and compare with the power consumed. 
What became of the excess current through the choke coil, 
i.e., why did it not cause the wattmeter to register? 

(j) Study the underlying principles involved and try 
to think of some practical application of these principles. 
Report conclusions. 

EXPERIMENT 14: POWER AND IDEAT DEVELOPED IN 
CIRCUITS CONTAINING REACTANCE 

(a) Insert a condenser in place of the choke coil of pre- 
ceding experiment and determine whether or not there is 
any power loss in the condenser. Increase the number 
of condensers if necessary. 

(b) Does a variation in frequency affect the loss? 

(c) Is there any heat developed in the condenser? 

(d) Report and explain results. 

EXPERIMENT 15: A.C. TRANSMISSION LINE CHARACTER- 
ISTIC (NON-INDUCTIVE LOAI)) 

(a) Construct a simple artificial single-phase transmis- 
sion line from high-resistance wire stretched back and 
forth across the room. 

(b) Connect the power plant (alternator in laboratory) 
through a switch to one end of the line, and the lighting 
system (bank of incandescent lamps) to the other end of 
line. 



/20v. 

r, A.C. 
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Wattmeter 




Transmission 
Line 



Load 



Fig. 8. 



(c) Determine the power input and output and thus the 
efficiency of the line at ten different supply voltages ranging 
from 2o to 200 volts. 

{d) Repeat with four different values of load on the 
lighting system. 
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(e) Determine the voltage drop from power plant to 
lighting system at each different value of load and frequency. 

(/) What voltage would you advise using for this par- 
ticular line and character of load (non-inductive) and why? 

(g) Is one frequency of supply current any better than 
another for this kind of load, i.e., non-inductive lighting 
system? 

(h) Supply a very low frequency current and notice the 
behavior of the lights. 

EXPERIMENT 16: A.C. TRANSMISSION LINE CHARACTER- 
ISTICS (INDUCTIVE LOAD) 

(o) Insert an inductive load (single-phase motor or, 
preferably, a choke coil) in place of the non-inductive 
lighting system used in the last experiment and repeat 
c, e and /, using a wattmeter to measure both the input and 
output. 

(b) Compare the results of experiments 15 and 16 and 
draw conclusions. 

(c) Determine the regulation of the line in each case under 
the varying conditions. It is important that the regulation 
of a transmission line should be low, as is at once obvious 
when we consider that the regulation of a transmission 
line equals: 

(No-load voltage at receiving end— full-load voltage at R.E.) Xioo 

Full-load voltage at receiving end 

or 

(Eo-Ei)Xioo 
El 

(d) Place the load at the middle of the line and repeat 
experiments 15 and 16. 

(e) Determine the power factor at each end of the line 
and compare. 

(J) In case the power factor at each end of the line is not 
the same, what is the cause of the difference? 

(g) What do preceding experiments tell you regarding 
the effect that electrical capacity would have upon the 
transmission? 
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(h) Try to think of some way by which you can improve 
the efficiency and regulation of the line other than by chang- 
ing the supply voltage, frequency, or load. Could con- 
densers or inductance coils be arranged in the circuit in such 
a way as to improve transmission? 

(i) What frequency of current would you advise using 
when the load is entirely inductive? 

m 

Note. Induction motors have considerable inductance, and lower 
the power factor of a line; nevertheless they are used considerably 
in industrial plants. 

(j) " Try out " any measurements or changes which you 
may think of which might throw light on the performance 
of the line. Speak to tie instructor first, however. 

(k) What effect does distance of transmission (same 
resistance per mile) have upon the power factor at the 
receiving end? Make measurements or calculations. 

EXPERIMENT 17: ALTERNATOR CHARACTERISTICS 

Connect the field terminals of an alternator to a source 
of direct current through a rheostat, run the alternator 
at rated speed by means of an auxiliary motor belted to 
the machine, and measure the voltage of the alternator 
at ten different values of field current. 



'{fv* r--VVVV>AVfVVVVV 
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Aiternator 



Fig. 9. 



(J) Is the increase in voltage directly proportional to the 
increase in field current? 

(c) Try to run the alternator and generate voltage with 
the field connected to a source of alternating current instead 
of direct current. 

(d) What is the reason for the difference in results? 

(e) With constant direct-current field excitation run the 
machine at several different speeds and measure the ter- 
minal voltage. Does variation in frequency have any 
effect upon the voltage generated? 
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EXPERIMENT 18: ALTERNATOR CHARACTERISTICS 

(a) Connect a non-inductive load (lamp bank) to the 
alternator as follows: 



tlOv. 

D.C. V\4AAAaWV 
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Fig. io. 

(6) Increase the field current from zero to such a value 
that the voltmeter registers 120 volts with one lamp con- 
nected in circuit. 

(c) Maintaining the field current constant, increase the 
load, lamp by lamp, meanwhile taking readings of volts 
and amperes. 

{d) Determine the regulation of the generator; i.e., the 
fall in voltage from no load to full load in per cent of the 
full-load voltage. 

{e) What causes the voltage to decrease as load increases? 

(/) Does an increase of load affect the speed of the 
machine? 



EXPERIMENT 19: CHARACTERISTICS OF THREE-PHASE 

DELTA-CONNECTED SYSTEMS 

Three-phase Voltage and Current Relations with 
Mesh or " Delta "-connected Non-inductive Load 

{a) Connect voltmeters-, ammeters, and twenty-one car- 
bon filament lamps to a 120- volt, three-phase supply as 
in Fig. II. 

(h) Determine the current and voltage relations in the 
three phases. 

(c) Measure the current supplied to the seven lamps 
of A when connected directly to a 120- volt single-phase 
supply. 
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(d) How does this current (of c) compare with the current 
through ammeter A ? 

(e) Cut out the lamps in A and note the efiFect on the 
current and voltage relations. 




L-0— » i 



Fig. II. 



(0 Repeat for the lamps in B and C. 

(g) Calculate the total power supplied when all of the 
lamps are burning. 

(h) Disconnect wire No. i and measure the voltages. 
Explain results. 



EXPERIMENT 20: CHARACTERISTICS OF THREE-PHASE 

STAR-CONNECTED SYSTEMS 

Three-phase Voltage and Current Relations with 
Star-connected Non-inductive Load. 

(a) Connect voltmeters, ammeters, and twenty-one carbon 
filament lamps to a 1 20-volt, three-phase supply as in Fig. 12 : 

(6) Determine the voltage and current relations in the 
three phases and in the branches of the Y or star. 

(c) Determine the current supplied to the lamps in 
branch A alone when supplied with single-phase 1 20-volt 
current. 

(d) Compare the value of current obtained in c with tl a': 
flowing through ammeters Ai and A 2 respectively. 
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(e) " Cut out " branch A and measure the current and 
voltage relations in the three phases. 
Repeat for branches B and C. 

j) Compare the phase voltages (Vp) with the line 
voltages (Fi). 




Neutral Rfint I 



Fig. 12. 

{h) Calculate the power supplied to the twenty-one 
lamps. 

(j) Compare the results of Experiments 19 and 20 (fully) 
and draw conclusions. 

(/) Disconnect wire No. i and measure the voltages. 
Explain results. 



EXPERIMENT 21: POWER m A THREE-PHASE SYSTEM 

In Experiment 19 we found that the power supplied to a 
balanced^non-inductive loaded three-phase system is equal 

to E1^2> where £ is the line voltage and / is the current 
in one of the phases. Check this value of the power by 
means of the one wattmeter method as follows: 

(a) Arrange the load (lamp bank) in mesh or delta accord- 
ing to the following sketch and insert the current coil of the 
wattmeter in one of the phases, say phase No. 2. Connect 
the potential coil of the wattmeter across lines i and 2 and 
read the power; then transfer terminal i to line 3 and read 
again (keeping the load constant). If this causes the watt- 
meter to read negatively, reverse the connections of the 
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potential coil, i.e., from 1-3 to 3-1 and assign a negative 
value to this reading of the wattmeter. The total power 




Fig. 13. 

supplied is equal to the algebraic sum of the wattmeter 
readings. 

(b) Compare results with EI\/^. 

(c) Change the number of lamps in the load (keeping the 
same number in each phase) and repeat. 

(d) Repeat observations and compare results with the 
results with unbalanced load. 



EXPERIMENT 22: ROTARY CONVERTER 
(Direct-current Side Only) 





mrr? 



Fig. 14. 
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To Start and operate a rotary converter from the direct- 
current side. 

Connect as in Fig. 14. Practice starting and running 
from the direct-current side (just as you would a direct- 
current motor) using the lamp bank as starting resistance 

Va 
for the armature. Is 773 constant for all values of field 

Va 

Va 
current? Is it constant at all speeds? If not, does 77^ 

Va 

increase or decrease as the field current or speed is increased? 

EXPERIMENT 23: ONE WATTMETER METHOD— THREE- 
PHASE SYSTEM 

Same as Experiment 21 except that the load is arranged 
in star instead of delta (as in Fig. 12). 



EXPERIMENT 24: POWER FACTOR OF A SQUIRREL-CAGE 
INDUCTION MOTOR AT START 



/20v. 
A.C. 
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i Wattmeter 
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Fig. 15. 



{d) Measure the current taken hy each phase at the 
start. 

{H) Measure each line voltage at the start. 

{c) Connect the series coil of a wattmeter in one of the 
phases (say phase No. i) and connect the potential coil of 
the wattmeter across phases 1-2, 2-3, 1-3, 2-1, 3-2 and 
3-1 in succession and note the reading of the wattmeter 
for each position of the terminals when the motor is started. 

{d) Repeat the readings with series coil connected in phases 
2 and 3. 
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(e) Which reading or readings would you say gives the 
true power taken by the motor at the start (i.e., on closing 
switch)? 

(/) Note the ammeter and voltmeter readings and deter- 
mine the power factor of the motor at start. 



EXPERIMENT 25: TO SYNCHRONIZE A ROTARY CON- 
VERTER AND OPERATE FROM THE ALTERNATING- 
CURRENT SIDE 

Make connections as follows: 




c 



m^^^m 







AC. Side 



TT 



Fig. I 6. 



(a) Drive the converter from the direct-current side as 
in Experiment 24, and raise the frequency to that of the 
line to which you wish to synchronize. 

{h) Adjust the field rheostat until the voltage on the alter- 
nating-current side is the same as that of the alternating- 
current line. 

{c) Watch lamps i and 2 (which will flicker) and vary 
the speed of the converter slightly (by trial) until the lamps 
first light and then "go out " completely (alternately in 
succession). 

(d) Watch for the moment when the lamps are " out '^ 
or very dim and close switches Si and .S2 at that moment. 



18 



MANUAL OF ALTERNATING CURRENTS 



(e) Disconnect the wires on the direct-current side from 
the line and allow the converter to run from the alternating- 
current side. 

(/) Compare voltages on the direct-current and alter- 
nating-current side. 

(g) Light lamps from the . direct-current side and so 
determine that the rotary is converting alternating into 
direct current. 

EXPERIMENT 26: SYNCHRONOUS MOTOR 

(a) Excite the field of the synchronous motor with 120- 
volt direct current, inserting an ammeter and rheostat in 
the field circuit. 

(b) Start the motor by belting it to an auxiliary motor 
(induction motor) or by the method of Experiment 22. 

(c) Increase the speed of the motor so as to give the 
approximate frequency of the line to which you wish to 

R.P.M.Xpaits of poles X 

" 6^ /• 



synchronize ( frequency = 



(d) Make connections as follows: 



AC. 




Fig. 17. 

(e) Increase the voltage of the synchronous motor to that 
of the line by means of the field rheostat. 

(/) Watch lamps i and 2 (which will flicker) and vary 
the speed of the synchronous motor slightly (by trial) 
imtil the lamps first light and then " go out " completely 
(alternately in succession). 

(g) Watch for the moment when the lamps are " out " 
or very dim and close switches S\ and 52 at that moment. 

(A) Throw off the belt and allow the motor to be driven 
from the alternating-current side. 

(i) Determine the effect of varying the field current upon 
the operation of the synchronous motor. 
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EXPERIMENT 27: THE EFFECT UPON THE POWER FAC- 
TOR OF A TRANSMISSION LINE OF A VARIATION IN 
THE FIELD CURRENT OF A SYNCHRONOUS MOTOR 
WHICH IS FLOATING ON THE LINE 

(a) Connect as follows: 




MiHMfel 



Power 
Plant 



Synchronous 
Motor 




m 



660000000 



'Cttok9 
Coil 



O.C. Field Su^ 

Fig. i8 



Waffmettr 



(b) Synchronize the synchronous motor to the trans- 
mission line as in Experiment 29 (also see Experiment 15). 

(c) Vary the field current of the synchronous motor from 
.05 amp. to maximiun in about eight steps and read true 
watts, volts, and amperes with full load at the end of the 
line, keeping the load constant. 

(d) Calculate the power factor of the line in each case. 



(power factor = cos <t>= 



true watts \ 



EI 



(e) What effect does an increase in field current of the 
synchronous motor have upon the power factor? 



EXPERIMENT 28: THE EFFECT UPON THE POWER FAC- 
TOR OF A TRANSMISSION LINE OF A SINGLE-PHASE 
MOTOR OPERATING AT FULL LOAD AT THE END OF 
THE LINE 

Connect as follows: 

(a) Load the single-phase motor by means of a prony 
brake and read watts, amperes, and volts at the receiving 
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end for eight different values of load up to one and one- 
half times rated load. 

(b) Determine the power factor of the line at these 
different loads. 




Transmission 
Line 



a 



Wattmeter 
Fig. 19. 



S^ 



<I)4 



.»m» 



Single 
Phase 
Motor 



(c) Insert in place of the motor enough carbon filament 
lamps to consume the same amount of current, take read- 
ings as before, and note whether or not the power factor 
remains the same. 

(d) Determine the effect of change of frequency of supply 
upon the operation of the motor. 

(e) Will the motor operate on direct current? 

(/) Why is this motor self-starting, whereas the syn- 
chronous motor was not self-starting? 

EXPERIMENT 29: THREE-PHASE INDUCTION MOTORS 

To compare the starting and running torques otf rotor- 
wound and squirrel-cage t)^e induction motors. 



A.C. 



6tator 
-'iroflOMooooeui 





Rotor 




Speed 
4. Regulator 




Fig. 20. 



(a) By means of a prony brake or similar device deter- 
mine the starting torque (foot-pounds) and the torque at 
rated speed of the rotor-wound induction motor. 
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1. With speed regulator at zero position. 

2. With speed regulator set at other points (not the 
last two). 

(b) Repeat the observations on the squirrel-cage motor. 

(c) Which motor has the largest starting torque per 
horse-power of rated output? 

(d) Compare the ratio of starting torque to running 
torque for each motor. 

(e) Reduce the voltage supplied to the largest motor from 
220 volts to no volts and repeat observations. 

experiment;30: transformer regtjlation 

(a) Connect the low-voltage side of a small transformer 
to the terminals of the single-phase alternator, being care- 
ful to keep the voltage of the latter at a low value. (The 
voltage of the high-tension side being many times this 
amount and therefore dangerous to handle.) 





s 



o 







Fig. 21. 



(b) With open secondary (i.e., high voltage on high- 
tension side) measure both the primary and secondary 
volts and so determine the ratio of the voltage transfor- 
mation (and, incidentally, the ratio of the number of turns 
on primary and secondary coils) of the transformer. 

(c) Load the secondary with a non-inductive load (pref- 
erably carbon filament lamps arranged in series-parallel). 
Vary the load from full-rated load to no load, measuring the 
voltage of both primary and secondary. 

(d) Determine the " drop " and regulation of the trans- 
former as explained by the instructor. 



The First Requisite 



in any line of endeavor is a thorough understanding of 
the work undertaken, or proper facilities for acquiring 
this understanding. 



Electrical 


Engineer's 


Pocketboo 


k by Foster 



In collaboration with eminent specialists is the repository 
of the facts and figures of electricity and electrical 
engineering. Every phase of electrical knowledge hes 
its space in this all important book. It gives in small 
space, yet very exhaustively, all the information and data, 
electrical engineers, designers* or workmen require in 
their daily work. 



Seventh Edition 



1636 Paget 
Flexible Leather 



1128 lUuttrationt 
Thumb Index 



718 Tablet 
Pocket Size 



Price 



$5.00 



For quick and easy reference this book is a marveL The sixty-seven page 
index is as complete as the limits of manipulative facility will permit, and affords 
the fasteft means of locating the information sought. This is supplemented by an 
excellent table of contents, and besides, the Patented Thumb Index Tabs, separ- 
ating each division of the book, make reference practically instantaneous. You 
couldn't want to find anjrthing in the book with more ease or rapidity. 



il 



D. Van Nostrand Company 

are prepared to supply, either from 

their complete stock or at 

short notice, 

Any Technical or 

Scientific Book 

In addition to publishing a very large 
and varied number of Scientific and 
Engineering Books, D. Van Nostrand 
Company have on hand the largest 
assortment in the United States of such 
books issued by American and foreign 
publishers. 



All inquiries are cheerfully and care- 
fully answered and complete catalogs 
sent free on request. 

25 Park Place - - ■ New York 




Hvascpv 





4 % V 



